Abstract. The servo control scheme on the basis of single-chip, this paper presents a solution to a positional PID control algorithm, the algorithm is to control the volume when full output, adding proportional, integral, differential link, the feedback to the output, complete closed-loop Control system to speed up the controlled response rate. Successfully solved in a short time the steering gear to achieve the desired effect, speed up the steering gear response rate.
Introduction
The steering gear can be said to be integrated with a DC motor, a motor controller and a geared motor, etc., and is packaged with a housing servo unit. Through the input of a fixed frequency of different duty cycle PWM signal to the steering wheel to rotate the more accurate angular displacement of the motor control system. Widely used in various colleges and universities, primary and secondary school robot teaching, but also all small and medium enterprises in the control system of choice. Add positional PID servo control on the control algorithm, when the speed of the system's response to the deviation signal is greatly enhanced, the system greatly reduces the time adjustment, and does not require a large number of complicated theoretical calculation, we do not have precise knowledge of the controlled object precisely of the mathematical model.
The Classic PID Analysis
For the control of the steering gear can be open-loop control and closed-loop control, open-loop control directly given the desired value, through a period of time, to overcome some of the defects and then slowly set the desired value, or near the expected value, by the outside world The position error can occur when the input unit enters the desired value, so that the current position error can be obtained, so that it can compensate in time and solve the influence of the external environment on the steering angle. Increase, the reaction rate also has a big improvement. The control schematic is as follows among them. Actuator -for the actuator, that is, the work of the accused unit; this article to the steering gear for the implementation of the unit.
Sensor-sensor, such as the speed measurement, the need for photoelectric encoder; measured voltage need to use a voltage divider to collect small voltage. Its role is to pass the feedback signal to the system.
Realization of Positional PID Algorithm for Servo
The positional PID adds a step signal input to the given PID algorithm and discretizes After simplification, can also be expressed as
With the microcontroller (MK60DN512VLL105N22D) to the steering gear (S3010) input control signal for the servo work generally use 50hz frequency of different duty cycle PWM wave to give the steering gear gives a more accurate angular displacement, here through the program control microcontroller internal PIT The timer generates 300Hz different duty cycle PWM wave to the steering gear to send the angular displacement of the control signal, and then through the position PID to do closed-loop control. C language program ; where KP for the proportional gain can be greater than 1, but also can be less than 1; where KP larger, the controller magnification The larger the curve of the controlled parameter, the smaller the KP, the smaller the magnification of the controller, and the smoother the curve of the controlled parameter. But at the same time the proportion of the controller will introduce the role of surplus, to eliminate the influence of the surplus to introduce the integral link KI. KI is the integrator, the integral is accumulated over time, and then the introduction of the error to accumulate, that is, when the measured value and set the value of error when the integrator will continue to accumulate the deviation over time. The integrator will only stop when Error is 0. * * Val KP Error KI Error   , * KI Error is the output caused by the integrator. The smaller the integration time is, the higher the integral is, the stronger the integral effect is. The larger the integration time is, the smaller the integral speed is, and the weaker the integral effect. KD is a differential controller, mainly used to overcome the lagging problem of the controlled object, differential output and differential time and deviation changes and the deviation does not matter. The longer the deviation rate is, the longer the derivative time is, the greater the differential output is caused, and if the differential effect is too strong, the controller will produce significant "spikes" and "mutations".
Analysis of Positional PID Algorithm Control
In the control of the steering gear analysis of the response Figure 2 . P controller response curve. 
P Controller Diagram Response Curve (Figure2)
Shows that only in the proportion of links, the proportion of links is to amplify the error signal to improve the sensitivity of the controller on the error signal, with no distortion, no delay, proportional amplification of the input signal with the characteristics of the signal changes over time. But too large Kp will appear system shock and divergence, the system becomes unstable, increase the overshoot;
PI Controller Diagram Response Curve (Figure3)
Shows that the proportion of links to join the integral part of the elimination of residual. Integral link can play a part of the memory function, it can accumulate the error, so that the control signal of the controller continue to increase until the error is 0, will stop working, eliminating the system deviation;
PD Controller Response Curve (Figure4)
Diagram shows that in the differential link, it changes the trend of the system to the controller output control signal, the system can make a large change in the advance correction signal, greatly reduce the overshoot, so that the system response rate has been greatly improved.
PID Controller Diagram Response Curve (Figure5)
Can be obtained. After the positional PID control algorithm is added to the steering control system, the performance of the system has been greatly improved. The system is not distorted and improved at the corresponding rate, and the system is eliminated. Residuals, so that the system can overcome the external factors to achieve the desired results.
Conclusion
After the test, in the control of the servo on the position of the PID, the rapid response to the servo on the algorithm to control, in a short time to allow the servo control system to be handled accordingly, greatly speed up the rudder reaction speed, So that the steering gear can be in a short time to achieve "stable fast."
